         
         
         
                         Department of Computational Science
              CMPT 370.3 FINAL EXAMINATION THREE HOURS
                                 December 16th, 1992
         
         
         This is a closed book exam. Please write your answers in the answer booklet in the same
         order as the questions on the exam if possible. Leave sufficient space if you want to do
         them in a different order. Don't waste time writing the question out in the answer
         booklet. There are 6 questions, with marks as indicated. Assume that parts of a question
         are worth an equal portion of the marks for that question unless otherwise indicated.
         Answer all six questions. Total marks equal 180, or a mark a minute. You are strongly
         advised to budget your time so that you do attempt all questions
         
         
         
          Question 1. (30 Marks)
         
         
         Give brief explanations or definitions of the following terms or concepts,
         as used within the context of this class.

          a) Application portfolio planning

          b) JAD session

         c) Functional requirements

         d) A miracle process in a DFD

         e) Total quality management

          f) Graphical user interface

         g) Reengineering the business process

         h) Synonyms

         i) Integration testing

         j) Consistency of redundant data


         
         
         
         Question 2. (20 Marks)
         
         
         Give the precise technical term or phrase for the concept described by
         the following definitions.
         
         
         a) A form of organization in which an IS department's staff are dispersed geographically
         or by product group. They report to the head of the unit to which they are attached for
         some purposes, and to an IS manager for other purposes.
         
         
         b) A measure of the number of children nodes associated with a parent node in a
         hierarchy diagram, or the number of modules controlled by a higher level module in a
         program structure chart.
         
         
         c) Whether a system or design concept is appropriate for the environment in which it
         will be installed.
         
         
         d) The type of question that may be asked by an analyst during an interview, and begin
         with words like ~how' or 'tell me' rather than 'does' or 'when'.
         
         
         e) An elementary business event that can be considered a self-contained whole and is
         normally dealt with in a short continuous period of time.
         
         
         f) The type of processing in which the steps of accept, validate, sort, process, sort, edit
         print are done in sequence.
         g) In a database system, where the record images are stored prior to update.
         
         
         h) The set of overall constraints and standard operating procedures in the IS department,
         covering issues such as employee responsibilties, system development methods and
         computer operations.
         i) The amount of work a system can process in a unit of time.
         
         
         j) A peer review of any activity, programming, design, requirements specification for
         example, designed to pinpoint errors, weaknesses or omissions.

         
         
         
         
         Question 3. (30 Marks)
         
         
         Sally Vivaldi is the owner of a Music School. She hires violin and piano teachers to teach
         children, known as pupils, to play those instruments. Lessons are given both to
         individual pupils and to groups of pupils. Parents register children in specific lessons,
         which are given at particular times, and last for a specific number of weeks. A plan of
         lessons, both individual and group, is prepared for 3 month periods, listing lessons,
         times and pupils. At one month intervals, Sally sends bills to the parents of pupils,
         based on lessons for which they were registered. (Group lessons cost less than
         individual lessons and violin lessons cost less than piano lessons)
         
         
         a) (20 Marks) Draw a basic ER diagram to represent the narrative above.
         Show only entities, and relationships. Classify each relationship by the
         use of the 0, one arrow, two arrow symbols available in DEFT.
         
         
         b) (10 Marks) State all assumptions that are implied by your ER diagram
         about the nature of the relationships among the entities.

         
         
         
         Question 4. (30 Marks)
         
         
         Protectall Insurance Brokers (PIB) specializes in home and auto insurance. Much of the
         work in the office consists of processing claims, arranging for coverage with various
         insurance companies, and sending out quotations and bills to customers. Most of these
         tasks are routine, but the current, largely manual, system involves a great deal of
         typing and filing. PIB, and specifically Jim Scrunch the office manager, has been
         approached by a vendor selling a turnkey system consisting of hardware and a software
         package designed to support home and auto insurance. The following quotation was
         obtained on a system that would serve the needs of the sales manager, the claims
         manager, the office manager, the 10 sales staff, and the 10 support staff.
         
         
               Network Server + Network     $1 5, 0 0 0
               24 Workstations         $ 7 2, 0 0 0
               Software Package        $ 2 0, 0 0 0
               Hardware Maintenance    $ 5,000/year
               Software Maintenance    $ 3,000/year
               Staff Training          $1 0, 0 0 0
         
         
         Jim Scrunch is sure that the system will save 10% of the managers' time, 15% of the
         sales staff time, and 40% of the support staff time, at the present work load. (Including
         benefits, managers are paid an average of $60,000 per year, sales staff an average of
         $50,000 per year, and support staff an average of $25,000 per year.) In the past,
         each sales person contributed on average $50,000 per year in net profits to the
         company. Jim believes this could increase to $75,000 per year with the new system.
         The President of PIB has specified that any new system must be justified over a three
         year operating period, and that a discount factor of 10% should be applied to any project
         proposal. (Any person declared redundant at PIB receives compensation on average
         worth half of one year's salary. )
         
         
         a) (10 Marks) Calculate the NPV of the proposal, based on the estimates
         of costs, and the President's constraints.
         
         
         b) (20 Marks) From the viewpoint of Jim Scrunch, prepare a
         justification of the proposal, stating precisely how the firm can recover
         the cost of the new system.

         
         
         Question 5. (30 Marks)
         
         
         A system has been designed to provide automatic approval of credit card purchases using
         a credit card reader attached to the merchant's cash register. The card reader dials the
         credit card company automatically and transmits the following data:
         
         
         Merchant ID: A six digit number with the 6th digit a check digit
                 Customer Card ID: A nine digit number with the 9th digit a check digit
                 Expiry Date: A numeric date of the form MM/YY
                 Sales Amount: The amount to charge in the form XXXX.XX
         
         
         After automatic processing at the credit card company, the following alternate messages
         may be returned:
         
         
         OK, followed by a 4 digit confirmation number with no check digit
               (Card valid and charge amount accepted)
                 NOT OK, followed by an amount in the form $XXXX.XX
               (Card valid but insufficient credit. $XXXX.XX credit remaining)
                 OUT OF DATE
               (Card expiry date has past. Charge not accepted)
                 STOLEN
               (Card reported stolen)
         
         
         Note that cards expire at the end of the month/year imprinted on the card. Out of date
         but valid cards are returned to the customers. Stolen cards are retained.
         
         
         
         a) (5 Marks) How many merchants and how many customers can be
         represented by this coding system?
         
         
         b) (15 Marks Design a test plan to test the computer system at the
         credit card company. Include test data.
         
         
         c) (10 Marks) How would you test the complete system, including
         computer system, transmission lines, merchant's devices and merchant's
         staff procedures?

         
         
         Question 6 (40 Marks)
         
         
         Lee Imatougho has just been appointed C.E.O. of a large distribution company. You are the
         unlucky Director of Information Services. Your current system has around 25 major
         application programs which have been developed independently over the last 15 years at an
         estimated cost of $20 million. Each program has its own files and is written in COBOL.
         There are many small conversion programs that convert files from one required form to
         another so they can be used by applications for which they were not designed. Almost all of
         the applications are updated on a batch basis, with runs scheduled daily, weekly, two-
         weekly or monthly. A mainframe is used for these applications, supporting approximately
         50 terminals around the company. The original purchase cost of the system was over $3
         million, and annual operating costs are currently around $600,000.
         
         
         Your staff consists of 25 analysVprogrammers all with extensive COBOL experience. The
         yearly cost for their salaries, benefits and office support is around $2 million. About 85%
         of the analysVprogrammer time is spent on program maintenance. Non-emergency changes
         are saved for major revisions, which are scheduled to occur every 2 years. Users have been
         requesting so many changes that these revisions are an average of 10 months behind
         schedule, resulting in frustrated users. Many of the users have acquired personal
         computers from their own budgets and are re-entering data from the official applications
         into their own private spread sheets and databases. It should be noted that a large number of
         the requests for changes involve data from more than one application.
         
         
         Lee Imatougho has just met with you. He told you that your IS operation was costly and out of
         date, and it was providing very poor service to the users. You agreed, but produced copies of
         correspondence and reports written to the previous C.E.O. over the last five years in which
         you said exactly the same thing and pleaded for funds to modernize the whole operation, and
         increase your staff to catch up once and for all. After considerable thought, Lee gave the
         following instructions. He will authorize a one-time expenditure of $7 million, to be spent
         at your discretion, over an 18 month period. By the end of that time, the following must
         have been accomplished:
         
         
         t Both hardware and systems/applications software must have been modernized, and
         hardware operating expenditures reduced by 30% per year.
         t The systems and applications software must be capable of supporting extensive on-line
         queries and the data queried must be current.
         t There must be no backlog of requests for changes from users.
         tYour analysUprogrammer staff must have been reduced from 25 to 18, permanently.

         
         
         Question 6 (continued)
         
         
         a) (20 Marks) Prepare a rough plan of how you will accomplish this
         difficult task. List major actions and times they will be done by. (List
         times as months from today, as In Month 1 through Month 18.)
         
         
         b) (10 Marks) What types of files can COBOL support? Does your plan
         mean scrapping all use of COBOL in the firm?
         
         
         c) (10 Marks) Below is a program structure chart for the current payroll
         system. Would some of the batch operation remain? Draw a PSC for
         processing on-line queries and updates to the payroll system.
         
         
         (omitted due to scan limitations)
         
                                  Have an Enjoyable Holiday!
         